Comparison of the structural stability of two homologous toxins isolated from the Taiwan cobra (Naja naja atra) venom.
Cardiotoxin analogue III (CTX III) and cobrotoxin (CBTX) isolated from the Taiwan cobra venom (Naja naja atra) are structurally homologous, small molecular weight, all-beta-sheet proteins, cross-linked by four disulfide bonds at identical positions. The conformational stabilities of these toxins are compared based on temperature-dependent chemical shifts and amide proton exchange kinetics using two-dimensional NMR spectroscopy. The structure of CTX III is found to be significantly more stable than that of CBTX. In both the toxins, beta-strand III appears to constitute the stability core. In CTX III, the stability of the triple-stranded beta-sheet domain is observed to be markedly higher than the double-stranded beta-sheet segment. In contrast, in CBTX, both structural domains (double- and triple-stranded beta-sheet domains) appear to contribute equally to the stability of the protein. Estimation of the free energy of exchange (Delta G(ex)) of residues in CBTX and CTX III reveals that the enhanced stability of the structure of CTX III stems from the strong interactions among the beta-strands constituting the triple-stranded beta-sheet domain and also the molecular forces bridging the residues at the N- and C-terminal ends of the molecule.